A series published under the auspices of the European Mineralogical Union (EMU) in connection with the EMU Schools meetings. On the front cover: (Background) AFM image of cleaved muscovite. (Foreground) Polyhedral structure of muscovite on (001); changes in the Si K-edge XANES spectrum of a muscovite crystal flake resulting from changing its orientation against the horizontally polarized synchrotron radiation beam from orthogonal to almost vertical; precession photograph of clintonite.
Preface
This volume covers the topics related to the 13th EMU School 'Layered Mineral Structures and their Application in Advanced Technologies'. All of the selected topics, the school, and this volume are thus aimed at providing an in-depth knowledge of the complex field of layered materials, with an attempt to address several fundamental aspects, which range from crystal chemistry and structure to layer packing disorder, from surface properties to the description of the most advanced experimental techniques useful in the characterization of layered materials. Layered materials, because of their particular atomic arrangement, are commonly characterized by physical and chemical properties of great interest in numerous technological and environmental processes and applications, as better detailed in the body of this volume. Most of these properties play a significant role in Earth sciences, environmental sciences, technology, biotechnology, material sciences and many other scientific areas. The surface properties of layered materials control important interaction processes, such as coagulation, aggregation, sedimentation, filtration, catalysis and ionic transport in porous media. Layered minerals also control many aspects of Earth's rheology, i.e. the movement of geological masses, at least as far down as the lower crust. Given this frameset, it should be no surprise that the extremely large field of investigation of these materials can, and in most of the cases must, be approached from several different viewpoints. However, providing full coverage of the immense literature devoted to all the topics above may be impractical, if not impossible. Nevertheless, providing our students, to whom this book is addressed, with fundamental knowledge of different disciplines and providing examples demonstrating the application of these foundations in their daily research, is feasible and certainly useful.
As previously suggested, this book was developed as training material for the 13th EMU school taking place in Rome. It is our duty and honour to acknowledge all the institutions and individuals that made the organization of the school and the production of this volume possible. Special thanks to Accademia Nazionale dei Lincei, which hosted the school, and to Associazione Amici dei Lincei, always keen to provide high-quality learning opportunities for students and researchers. Both of these institutions are always ready to sponsor and support cultural events, such as our school, in Rome, which contribute to the dissemination of knowledge and help to advance scientific research. The school was also supported by the European Community, which granted an IP Erasmus project to support attendance at the school by students and teachers. Further support was granted by Modena and Reggio Emilia University (Department of Earth Sciences) mainly in the areas of administration and management, and by the University of Rome TRE (Department of Geology), mainly by providing presentation tools and printing material. The Istituto Nazionale di Fisica Nucleare (INFN), and in particular Dr Augusto Marcelli, helped enormously in the organization of workshops. Active support was also provided by Bruker Optics S.r.l. (Milan) and CECOM S.r.l. (Rome).
The editors are grateful to all the referees who helped, with their reviews and editing, to make the chapters of this volume sound, and Prof. Giovanni Ferraris and Mr Kevin Murphy for their efforts in improving the volume. In particular, the editors are grateful to Dr Chiara Elmi and Dr Angela Laurora for their help in formatting the book chapters. They also thank the European Crystallographic Association and Associazione Italiana di Cristallografia for supporting those students attending the school from outside the European Community, as well as Fondazione Cassa di Risparmio di Modena, for helping with travel costs for the lecturers from outside the EU.
Last, but not least, the editors express their warmest thanks to all the contributors to this volume: their efforts and their clarity were essential in helping the students to gain a good understanding of the material being presented.
Maria Franca Brigatti
Annibale Mottana XIV
